Segmental localization of mRNAs encoding Na(+)-K(+)-ATPase alpha(1)- and beta(1)-subunits in diabetic rat kidneys using RT-PCR.
The present study evaluated renal Na(+)-K(+)-ATPase activity and mRNA in rats with diabetes mellitus. To localize the segmental alpha(1)- and beta(1)-mRNAs of Na(+)-K(+)-ATPase 1 and 8 days after induction of diabetes, we used the polymerase chain reaction after reverse transcription of the mRNA in microdissected nephron segments. Na(+)-K(+)-ATPase activity in the proximal convoluted tubule (PCT) rose on days 1 and 8 by 42 and 23%, respectively. In the medullary thick ascending limb (MTAL), it remained unchanged on day 1 and increased on day 8 by 55%. In the cortical collecting duct (CCD), activity rose by 81 and 45% on days 1 and 8, respectively. In parallel, alpha(1)-mRNA in the PCT increased by 52 and 22% on days 1 and 8, respectively. In the MTAL, alpha(1)-mRNA remained unchanged on day 1 and rose by 47% on day 8. In the CCD, alpha(1)-mRNA increased by 140 and 110% on days 1 and 8, respectively. beta(1)-mRNA was unchanged in the PCT throughout the study and was elevated in the MTAL and CCD on days 1 and 8. Thus there was a temporal dissociation between alpha(1)- and beta(1)-subunit expression. There was a highly significant linear correlation between Na(+)-K(+)-ATPase activity and alpha(1)-mRNA in all nephron segments throughout the experiment. It appears that microdissection of nephron tubules combined with reverse transcription-polymerase chain reaction defines the molecular identity of the amplified gene product and its segmental distribution in the nephron. We propose that altered gene expression may be the mechanism underlying enhanced Na(+) pump activity along the nephron in diabetic rats.